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Dr Stephan Haulon, MD (Lillie Cedex, France). I noticed
that you used the fusion-imaging technique during the procedures
performed at the Cleveland Clinic, and you mentioned that maybe
it lowered the fluoroscopy time. I wonder if your conclusions are
applicable to other centers.
Dr Panuccio. Although we used fusion-imaging techniques
on most of the procedures (in which the preoperative CT scan is
registered with the fluoroscopic image to provide road marks of
branching aortic vessels), the pattern of exposure did not differ
significantly from cases in which fusion imaging was not available.
There is a benefit to fusion imaging in that the procedure may be
faster given that the general location of all the vessels is known, but
a cost in terms of radiation exposure because an intraoperative
Dyna CT scan must be performed. We think that these issues
balance out and there is not likely a significant difference in
exposure with or without fusion. Given the relatively linear rela-
tionship between the estimated and calculated exposure over small
changes in dose, the formulas provided should be accurate in either
situation.
Linda Harris, MD (Buffalo, NY). Did you measure the
radiation under the lead as is done for women who are pregnant?
Dr Panuccio.We measured the exposure external to the lead
worn by clinicians to provide a more accurate dose estimate. The
most accurate sensor available was chosen, and this seemed to be
sensitive enough to detect small changes in operator exposure
based on individual procedures, whereas such a practice would not
be possible inside the lead protection.
DrMarcMitchell (Jackson, Miss). I think this is a big issue for
vascular surgeons. When vascular surgeons started doing endovas-
cular procedures, we sort of jumped into it and really did not think
about the radiation. Our interventional radiology colleagues spend
a great deal of time and effort training in how to reduce the
radiation dose. Do the faculty and staff at the Cleveland Clinic
receive any training regarding how to limit the radiation dose
during these procedures?
p
oDr Greenberg. We have a set policy that requires anyone
ntending to use a fluoroscope to complete a fluoroscopic
raining module. It involves a PowerPoint presentation, and at
he end of it, they have to take a test and pass the test.
urthermore, anyone whose occupational exposure exceeds the
0% ALARA limit on a given year has to retake the test. Now,
hether or not that works, with respect to properly instructing
ndividuals and decreasing radiation dose, is the subject of some
oncern. We have never had an operator who actually has been
rohibited from operating because they have exceeded their
adiation dose. However, I do think that vascular surgeons as a
hole are not well educated on the risks and how we calculate
he potential differences between deterministic and stochastic
ffects of radiation, and it is something that we as a group
hould probably focus on more.
Dr Benjamin Starnes (Seattle, Wash). Radiation safety is
learly a hot topic today. My question mainly has to do with the
xposure of the operating room staff and/or the operating person-
el. Hybrid operating rooms have become increasingly popular
hese days and some have advocated that these hybrid operating
ooms do not need control rooms or radiation safety zones for the
perative staff. Are you are suggesting, based on your data that
ontrol rooms are not needed or, stated another way, a radiation-
afe zone is not needed in a hybrid operating room? Thank you for
our clarification.
Dr Panuccio. No. The hybrid room can help us to reduce
he amount of personnel that we need during the procedure.
ne operator can control the entire machine and that is better.
he goal is to always be more than 6 feet away from the imaging
ystem, and at that point, the amount of exposure is minimal.
owever, the protection adjuncts, such as lead shielding, skirt-
ng for the tables, thyroid collars, and whatnot are obviously
ritical to reduce scatter and personnel dose. These are all
ortable methods of reducing dose and can be used in any kind
f room with imaging equipment.
